Heparin and dibutyryl cAMP modulate gene expression in stimulated human saphenous vein smooth muscle cells.
Increased expression of basic fibroblast growth factor (bFGF), platelet-derived growth factor (PDGF) A chain, and tissue plasminogen activator (tPA) by smooth muscle cells (SMC) has been postulated to mediate the progression of intimal hyperplasia. We tested whether heparin would suppress the expression of these genes in stimulated human saphenous vein SMC. Quiescent cultured human saphenous vein SMC were stimulated for 4 h with heat-inactivated fetal bovine serum (10% by vol) in the presence or absence of heparin (1 to 250 micrograms/ml). Heparin (50 micrograms/ml) attenuated the induction by serum of bFGF mRNA, tPA mRNA, and tPA secretion. Nonanticoagulant heparin also attenuated serum induction of bFGF and tPA mRNA levels. To further study the role of second messenger signaling, a more specific mode of SMC stimulation was used with thrombin (3 U/ml) in the presence or absence of dibutyryl cyclic AMP (Bu2-cAMP; 0.5 mM). In contrast to heparin, which had no effect on PDGF expression, Bu2-cAMP decreased the induction by thrombin of PDGF-A chain mRNA levels. In thrombin-stimulated SMC, Bu2-cAMP significantly decreased secretion of PDGF-AA protein. Thrombin, however, caused an increase in bFGF mRNA levels which was potentiated by Bu2-cAMP with associated potentiation by Bu2-cAMP of intracellular bFGF protein levels. The induction of tPA mRNA and tPA secretion by thrombin was sharply blocked by Bu2-cAMP. These results suggest that heparin reduces intimal hyperplasia at least partly via partial inhibition of SMC gene expression.